ABSTRACT: 3,4,5,6+etrafluorophthalonitrile and 33,5,6-tetrachlorophthalonitrile were used as substrates with various phenoxides to pfepare 3,4,6-trihalo-5-p-substitutedphenoxyphthalonitriles, containing four substituonts other than hydrogen, by nucleophilic arornatic substitution reactions.
INTRODUCTION
The synthesis, chemistry, properties and appli,cations of phthalocyanines have been amply documented and reviewed [, 2] . The synthesis of sy.mmetrical tetra [3] [4] [5] [6] , oct^ 17-91, and even hexadecaphthalocyanine (Pcs) [10] [11] [12] are relatively straightforward using an appropriately substituted phthalonitrile as the sole precursor. In most examples these phthalonitrile precursors consist of phthalonitriles containing only one substituent at the 3-or 4-position or disubstituted phthalonitriles having two identical substituent$ on the 4,5-or 3,6-positions, but in one unusual example at the 3,4-position [3] . For S-p-fert butylphenoxy -3,4,6-triff uorophthalo_ nitrile (6) , Following the procedure described for g below, but using 3,4,5,6- 3,4,6-trifl uoro-5-p-methylphenoxyphthalonitrile (7) . Following the procedure described for 8 below, but using 3j, 5,6-tetrafluorophthalonitrile (l), and p-methylphenol (4), a product was obtained which was chromatographed on flash grade silica gel using ethyl acetate I hexane (l:l) 3,4,6-trichloro-5-p.methylphenoxyphthalonitrile (9) . Following the procedure described for 8 above, but using 3,4,5,6-tetrachlorophthalonitrile (2), and p-methylphenol (4) 3,4,6-trichloro-5-p-nitrophenoxyphthalonitrile (10) . Following the procedure described for g above.
but using 3,4,5,6-tetrachlorophthalonitrile (2) , and p-nitrophenol (5) Using the procedure described above for 14, but having 7 as the phthalonitrile and 12, gave a crude product, which was recrystallized from ethyl acetate / hexane (l:9) to get light yellow crystals of (16) (267 mg,69%),mp234-236"C.lH NUn 1a4g y11t, CDCI,): 6n, ppm 2.36 (s, 3H), 3.92 (s, 3H), 6.44 (d,J = 8.4 Hz, lH), 6.70 (d, J = 8.6 Hz, lH), 6.90-6.94 
3,Gdibromo-4,5-dimethoxyphthalonitrite (23).
Dibromoisocyanuric acid [13, 14] 3,6-dibromo-4,5.dlneopentoxyphthalonitrlle (24) . To a mixture of 1.43 g (5 mmol) of dibromoisocyanuric acid in 250 mL of 2.5Vo fuming sulfuric acid at -10 "C, was added 0.5 g (1.7 mmol) of 4,5-(linc(,pcnklxyphthaloniffile (22) Flash silica gel chromatography of the product using benzene (Caution: carcinogen) as solvent gave three products for each reaction, the desired bis-coupled product, a mono-coupled product, and debrominated products as listed below. 4,5-dimethoxy.3,6-blsphenylethynylphthalo. nitrile (27) Scheme 2. in DMF for 30 min followed by the addition of of 6-7 and further heating for 2() h at 45 "C gave the fluorodioxins [13] [14] [15] [16] Thus treatment of 23 or 24 with tri-n-butylphenylethynyltin (25) and tri-n-butylvinyltin (26) with Ni(acac)r, and triphenylphosphine in THF, followed by diisobutylaluminum hydride (DIBAH) in THF usually gave three products for each reaction, the dicoupled product, the monocoupled product and a reduced product, whereby a bromine group was replaced by hydrogen. This reduction is a wellknown by-product in these coupling reactions. 
